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The Study on Using Chlorine Sanitization and
Wastewater Characteristics of Fish Landing Site:
Maeklong Fishery Cooperative Fish Market
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ABSTRACT

Everyday enormous amount of wastewater was discharged from fish landing site.
The aim of this study was to investigate chlorine sanitization and wastewater characteristics at
Maeklong Fishery Cooperative Fish Market at Samut Songkhram province. Samples were
collected by grab sampling from 2 sources during September to October 2015: 1) water samples
from pond and 2) wastewater samples from wastewater collection point of open channel sewer
before and after chlorine sanitization at fish landing site. The results showed that the pond water
quality in the fish landing site was lower than drinking water standard and contaminated with
Total Coliform and Fecal Coliform. Quantity of chlorine solution was about 13 m3/day and
the chlorine concentration for sanitizer was approximately 4.43 mg/L which lower than the
recommendation from Ministry of Public Health (100 mg/L). The wastewater quality before and
after sanitizing were lower than the standards for effluent drainage control. Including, the values
of pH, EC, Salinity, COD, BOD, TKN and TDS of wastewater samples before and after chlorine
sanitization were significantly different (p < 0.05). Moreover, the values of BOD and TKN

decreased after chlorine sanitization and the residual chlorine was not detected in wastewater.
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ol qamwin enn snudan wnda sazsiufieuiSelszue Ie1 BOD oglugig 46-12,780
mg/L @ SS 8¢lugie 60-5,875 mg/L A1 TKN aglugag 0-1,059 mg/L miuuazlvivegluga
3-1,779 mg/L [4] uennnil gwmlanfunrasuninszneselsafiniuemsuazing @ey 15u
Escherichia coli, Vibrio spp. uag Salmonella spp. 1ugu Suilu 1mgvesnsiialinganszin
lsada waglilmlesd [5-7] Tasnsulszamammuald anlszneumisdainansngelsananind
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o 491 a = o’d‘d g1 1 a A o 1 Q‘ d” A A d‘d
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Uiz nEnmmessmaithail " vanas [16] nm3d@ne1ves Chenypanich [17] wud Wev of
Yuidon 135@asiu 20 mg/L AassuinasgNindemsta TKN eihidan HRT (Hydraulic
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d' o/ ddynl A a d 9(: 90’ =S
ATNN 1 AFUBIOUALITMMTAATISHULAZUL 8 [25]

Swiinia g WNALH

Chemical oxygen demand (COD) mg/L Closed reflux

Biochemical oxygen demand (BOD) mg/L 5-day BOD test

Temperature °C Thermometer

DO mg/L DO meter

pH pH meter

Electrical conductivity (EC) mS/cm Electrical conductivity meter

Total Kjedahl nitrogen (TKN) mg/L Kjeldahl Method

Salinity g/L Salinity Meter

Oil and grease mg/L Partition-gravimetric method
Suspended solid (SS), Total dissolved solid (TDS), mg/L Dried at 103-105°C

Total suspended solid (TSS)

Turbidity NTU Nephelometric Method

Free residual chlorine, Combined residual chlorine, mg/L N,N Diethyl-p-phenylenediamine (DPD)
Total residual chlorine* ferrous titrimetric method

Total Coliform, Fecal Coliform MPN/100 mL  The most probable number method (MPN)
Aerobic bacteria (AB), Anaerobic bacteria (ANB) cfu/mL Dilution Plate Count

*AmMuIeuA Total residual chlorine = Free residual chlorine + Combined residual chlorine

o~ d aa
NMIUAINITHNN an
1lUsunsdiansd 83 150 Janginfouifisuanuuandvesdoya lagls
Non-Parametric: The Wilcoxon Matched Pairs Signed-Ranks Test N152aUe oﬁﬁmu (p<0.05)
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aaosmendanin i lniewnth deufvshl1Flumsdrwhany zena “afih azmedhuds dusa
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13,429.46 mg/L uag Total Coliform WAl 4.20 log, MPN/100 mL #_aifundanasgiu
aamminslna ue BOD, COD, TDS uag TKN whiy 1.22, 148,84, 13,393.30 uag 2.05
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anaa [4]
A13WL1% Total Coliform uag Fecal Coliform  aaadasfumsfnmassnunnssal [26]
fiwuide Total Coliform, Fecal Coliform nag E. coli ol svulmagammuag
gna I iy 4.45, 4.13 uag 2.77 log, MPN/100 mL uag 3.84, 3.25 uag 2.09
log,MPN/100 mL sudéu mahutleuigelsalh wwalifimsundsznavedlsafiadems
ownsuasthlgaguilaasinme “afihld 171 S hldlu swudandealdfumysuys
anmwenaanasgnhuilnanewmitly1§au

asun 2 qammnilFly gwula

Aril Anasgu’ Aae + SD

pH 6.5-8.5 7.49 +0.04
Temp (°C) 31.33+0.65

DO (mg/L) 5.16 £0.18

EC (mS/cm) 20.08 +1.48
Salinity (g/L) 12.03 +£1.04
COD (mg/L) 148.84 +45.69
BOD (mg/L) 1.2 £0.40

TDS (mg/L) 13,393.30£1,076.10
SS (mg/L) 36.12 +12.36

TS (mg/L) 500 13,429.46 + 1,080.38
Turbidity (NTU) 2.45+0.24

Oil and grease (mg/L) nd

TKN (mg/L) 2.056+0.74
Total Coliform (log,,MPN/100 mL) <0.34 423+0.13
Fecal Coliform (log, ,MPN/100 mL) 3.54 +0.29
Aerobic bacteria (log,cfu/1 mL) 5.84 + 0.94
Anaerobic bacteria (log,,cfu/1 mL) 1.49+0.41

TAnaspuaanmnuslnavednssnin 15 Y [27]
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2. mslfaassusingalsaly swum

wasnnlamnsneluudaziu  ssiidmdhives grulanduddrvhany e
nmua lagaz vihnnaaesseuaamniinlilutedinmn  udnzgn viwieldlumsdmhany
2010 lagls 1we1ehiausadu e wiugudnan 1.5 em dwnszusil ' “ahihuazmnds
wagld 1weAALIAY JUINaL URINGHENaN 4.5 cm ANINANN $OIANLYEIDIAT SHI
Yawina 10,000 m? lFnmdraszina 3-4 $lw sweshiinsldmgnnenlumsdramans

1 4 ‘?5 124 s d! o/ 124 s
2010y Nauuazld 1sazarsaaeiy Bgamn wludewna 1,000 L lagldaasiuma
waagenlallaanls 65% vsznar 2 kg Twi 800 L waz 13azmsaasiuazgnideseenin

A‘ o/ 9(; d' 1 o/ ¥ o ¥ T d” ¥ v A
wen ufviniign pinnnvennudnnf1Flumsdrsiusely swulan Taeld ree1amiaauss
QAL urugudnan 4.5 cm A9 1sazmeaasIUaIURIveIAALszINg 30 WA 1AL
Yaseliuraues namsanafiinamazanudniuves 1sazasaasiu wun USnanhaaeiu
d‘ ¥V o ¥ ¥ = d' 1 dy = ¥ Y S A d'
sz 13 m3/3u nazanudniuves wasmeacesunlilumshwelianuduiuaaeing sen
4.43 mg/L (1 aslumsnn 3) natanuidnduvesaaoiunlFlilddulymumuusihvesnsenig

15 I lldaaesuiianududy 100 mg/L [9]

d' ¥ ¥ G
MINN 3 PINauazaNNITNIUYeY 15aaN8AaIU

Aril Aae + SD
P3mnal 1saza1uaaoiu (m?/day) 13.00+0.75
Free residual chlorine (mg/L) 443+2.73
Combined residual chlorine (mg/L) 0.87 +0.60
Total residual chlorine (mg/L) 5.31+3.27

3. quinuazveniiy

anidnmaizvonin ™y wuh fmanu asnrenii s siideumsshizeliadsaneiu
(SW1) nagndsmasihizeliadsaneiu (SW2) Tnsfis addumsd 4 fiatldr BOD uag S 4
Runhannaspumuaumssseahiinmiifsuselssn sulan vazuwla [4] Tuvaied
@ pH, TKN uag oil and grease fausnasgin 1wdenfunsanyees Leawtrakul [28] 11
Anmnaammii “sdewdhsznitioiiiouSodssgiia wuh fd wsunidlnh g Tasdid
BOD wag TKN whiy 912 uag 323 mg/L wonnniigamnueaii“seenlsillmusiauay
Uhina et (2] Tasfufiifmna “afihdununaeg awalhhi eiid 1358un3d snhfuil
Usnas “afiinios Tl adluaznanfuiesiiinadegadnyazuonii“sigui Tasiame
ogudelugandahms Gewihenandufad) wdid 158un3d _anteasdlarhns [29]
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5NN 4 Qadnazvein enn snuda “amadar waselsEiauinaed” Aeuuasnd

shzelsndionasiy
aril an SW1 SW2 p-value
nasgu! Auads + SD Auade + SD

pH 5.0-9.0 6.93 +£0.18 7.13 £0.35 0.048*
Temp (°C) 3427 £1.24 34.30 £ 0.31 0.857
EC (mS/cm) 21.43 £0.73 20.93 £1.04 0.024*
Salinity (g/L) 13.02 + 0.44 12.68 £ 0.71 0.024*
COD (mg/L) 1,042.90 + 165.42 1,269.10 = 250.68 0.021*
BOD (mg/L) 200 534.44 + 140.17 376.11 £ 151.28 0.008*
TDS (mg/L) 14,372.00 £ 471.65 14,627.00 = 592.54 0.007*
SS (mg/L) 200 557.75 + 193.03 563.52 + 76.63 0.767
Oil and grease (mg/L) 20 0 (0-7.5)** 0 (0-10)** 0.917
TKN (mg/L) 250 116.48 + 21.14 79.86 £ 19.93 0.028*
Free residual chlorine (mg/L) nd nd
Combined residual chlorine (mg/L) nd nd
Total residual chlorine (mg/L) nd nd
Total Coliform 428 +0.16 4.35 1 0.39 0.678
(log1oMPN/100 mL)
Fecal Coliform 3.45 + 0.24 3.29+£0.13 0.075
(log1oMPN/100 mL)
Aerobic bacteria (logqocfu/1 mL) 5.290 +1.10 5.15 + 0.56 0.906
Anaerobic bacteria (log;ocfu/l mL) 1.07 £0.03 1.06 £ 0.04 0.733

1 2 s X oA -
ﬂ']ln@]ﬁi]uﬂ'luﬂquﬂqiig'ﬂqﬂuq‘ﬂ\iﬂqﬂwqnﬂfﬁJlﬁ'ﬂﬂsxiN gulan naguwla (4]

. G aw o w and o
I ANANNUANANBENNNY 1AM afNTEay 0.05

“ g1 @nisegu (3290 “8) unu Aunde + SD 1fieswnn M SD aiunhAundy

NAMIAA wun @ pH Tuth " vues SW2 uandain SW1 agnlite agme aa

(p < 0.05) 1esnaaosurviouaalonlallaaslsiiioazansthagmliiAn OH™ wwalva pH
g z Cé \ 174 = = 4’ d' o LAl 9(;
Yo 3V Bauandnnamsliaassusiaaunazimliar pH veuhanad [30]

MFUMANNAN WU SWT nag SW2 fidaaan 98e 13.02 uay 12.68 mg/L
mudey esnmhnlfly swudanduthases ansmanuands wnsaaamsdes meved
nitrification wag denitrification M31zAANMIFRAUNTIIAA plasmolysis YHAGEMIMI
Finvewaun3d [2] B4 wansenuderss " nimmmahida COD, NH,-N uag PO,P luihi™g [29,
31] uamnldgaunidimuaniazlil swansznudelss “nEamuesszuuhiain“enfianuan [32]

d' = ' aa J A I~ 1 o ] A o
1z 1FUINIUANNUANANNN 8F WU SW1 nag SW 2 Jaanuianuananued iy

v o v
o/

o o aa A ¢ o A (% I} o < H A 3 o v ¢3
TAYNN aa (p< 0.05) 1B9N ﬁ?ﬂ?ﬂ%ﬂlﬂ%%gﬂLL"Biuu']LL"INN HUMSLAINDINUINEI muﬂu



13 winemn 9§ ue i 33 atfuit 1 (2560) 67

A A a T v o v ¢3 o g Yo A =
Goszan [33] wazilledimiazmoiuienazaenany oa “aihuu gwulangmiin ol
AMANNIAN 3 udillonaennsFeiy 1sazasaaoIunUNRMANNIANanaY Faenaiianna
ANNIANIZYNITOINMIY 15azmEAaesY  paadesdum EC luhi“sues SW1 9 anh SW2 lag
= 1 1 Ao o o aa A 1 I~} 3 a 1 P
Nanuuandnegiity AN 88 (p < 0.05) esmamanuanluin vanas awaliar EC
anasmu e
A1 COD 494 SW1 uanen SW2 agaiitis Magn 8a (p < 0.05) 1ied9inaas-
Tsdloosu (CIN) nansziumsaasiiuguazlisumumsnsniianed COD duil 1wmglia COD
g 09.11 = I al c‘d' 3 aan [ a S d a A o
,30u [34-36] sammaaeiwily 15eengla N unsamufisendu 1sssneuduniduazeiiunid
Tuni“ol@ 15 disinfection by-products (DBPs) v38 15lasanlafinu (THMs) uaz 158laoss-
fnteda (HAAs) [37-39] agimvien COD flazmeniiiinduianiios [14]
A1 BOD 909 SW1 uandan SW2 agulitls Magni 86 (p < 0.05) 11109910
Aavsu Wsaaam BOD lawiAaliisoneendiasuiy 15uszasudunidluin™e [40] waze1n
IAANANIINNMIANIMANY go1adis My swnudarld ndsa  wwaldwdsninaduselsa
¥ = 4 o LAl
My 13azmuaasuLa a1 BOD anm
A TDS ¥8d SW1 uandnmn SW2 egniltly agne 8a (p = 0.05) lagwuh
Y R oy Y L x4 e ) -
nasmnsgelsadisaassundd TDS T “vag vu sufennljisereenfiasuvesnassu
1 a S d a = ’O’ =S [ Y a = an a
g 1vetunsduaz 1ounsdluine liiAe 19sznevlasenladimunaz 1selaoBinieda
wnuAan CI- Ty 1sazmeaassumiing eid TDS vy [39] Tuvaziidn SS vea SW1
uaz SW2 liflenuuandwedelive 1agne 8@ (p=0.05) saAdEINUMIANYIYEY Pant Ay
Mittal finun f SS azinTuwianiesramnifuaasiuadliluszuuthianin ey [41]
A1 TKN v03 SW2 tiosndl SW1 uwazianuuandnedaiile 1dgnie a6
(p < 0.05) winaasiuey nsamufasornuuenluiisluin " vldaasiusunionls [42-43]
1 = gj dy 1 = a = ¥ £ =y % d'é ¥ =
ugnamsanluaseillinuaasiud szuazaassununioulsauvdsrainnnimsldaasiulu
MsAnFouUNUYes gwular 1esnn 1sazarvaacsunlFianuidniuios lagaasiuagm
YRS Fe™, Mn™, HS™ wag 1suseneudunidous lwhi“gednnas [44] Jehifiaasiu
A I T a o aan o/ = 3 A 4 o 1 [
aumdoag i einljisenduuenluiielnin™y & ungrdnveansanaivesd TKN 1ilu
g suenludelulasaulni “sgaRervamdmniimssnieuning swula
A1 BOD uag TKN Turi“swdsmnshizelsameaassuiivuninanasdaziiiunad
Tuvauznan COD wag TDS Twin™y vy saduunhiilbiad dandeanimsfnnmsldaaeiu
3 Y o d X . d g
wanuitudunazlFinawes 1sazmeaaniunmang ulumssnigelsaly emudadely el
fisz™ninmm 9 alumssngelsa lagli wansenudess " nEmmvesszumhiian "y
AUAMWNNMINUFINW WU USinande Total Coliform, Fecal Coliform, Aerobic
bacteria Uag Anaerobic bacteria NnoULAzHAIITOMoAaIUUUNY vulanlifianuuansig
1 S v o o aa ’O’ = o v = [J aan [ a ) (d'
pg Nty AN 86 (p>0.05) mnzhianu mlsn shldaasiulivinljisendy 138unsdn

a

agluianliinaeiud szuazaassuniunionldaundonszlimaredeqdunidedluin e
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v ,s . do . o 4 X
DAARDIAUNAMIANEIVOY Sangsuriya [45] MhmsAasfSmnanassunmne slumssiuge
Tsalwhiiannlsahiian “glsmennansien wun lugnszauasdndueeaie Total Coliform
wag Fecal Coliform fffsmnaanuidniuaasiudsdum whiiiffinanasiud szaunioadiay
d‘ 1 v £ = a) d a Gy o’d‘ ] g % 3 = ] =Y
iesnngausndedldaneiulunmsesnslas 158unidnegluhauvua dundalinuysina
AADIUD FrAdvde wazwuNHUse nEmMwmsaie¥e Total Coliform uag Fecal Coliform
iy 0 Malinsniiseydunideglnin sazilunaddenmsdes ae 15dunidlwin et
Tihhiade

51

L1

Aummiils svmalafienmahasnaspugamminilnanamualdldly. gwmnlan
= = o/ g ¥ 1 o ¥ o % T dy =
Jmsimaiudpqammnlildnunaspunewminfls mSumssngelsaly swulan fims
15 1sazasaaesulszing 18 m¥3u wasiianudnduaaeiud szsznm 4.43 mg/L Fahah

¥ ¥ = d' o yd’ 4 gj 1 d. d' ¥ ¥V =
ANNITNTUAGEIUNNIENTN 1350l YuunlFlEn 100 mg/L dan whenuiinerdeadeding
susnlianulumsléaasiusihurenming wamswien 13aae3u USina 1sazaeaassy 35
masnge uazmsileainduansnnmsléaaesuliivaunuly swular wluquanyazves
"0 gnulamninennazndsinrelsndisaaIuiANNIINIINATTIUAILANNITTLNG
iannhdgyFedszn  sular wazuwdan Jmsimahdaun sreuezldesas unaah
FITUTA NAMIAN NUN AvunagasruTelsadeaasiuly zwuiiar pH EC salinity COD
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